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Complete Genome Sequence of Human Norovirus Strain GII.P7-GII.6
Detected in a Patient in the United States in 2014
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Homologous recombination is one of the driving forces contributing to the genetic variation of human norovirus,
which is an important cause of sporadic and epidemic acute gastroenteritis globally. We report the near-complete genome
of the novel recombinant norovirus strain GII.P7-GII.6, detected in an adult with norovirus gastroenteritis in the United
States.
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Since the discovery and identification of Norwalk virus in 1972(1), human noroviruses have been identified as the leading
cause of acute viral gastroenteritis worldwide (2). This genetically
diverse group of viruses form a separate genus in the family
Caliciviridae that cluster phylogenetically into at least seven geno-
groups with more than 30 genotypes located within three human-
containing genogroups (I, II, and IV) (3). Based on the se-
quence data to date, the majority of nucleotide differences
between and within genotypes/strains is reported at the level of
individual nucleotide changes and may be driven by a combi-
nation of selection pressure(s) and the generally lower fidelity
of RNA-dependent RNA polymerases (4). In contrast, genome
recombination is an alternative mechanism contributing to the
genetic diversity of norovirus and typically occurs within or close
to the junction of open reading frames 1 (ORF1) and 2 (ORF2) (5,
6). In the 2014 –2015 season, several GII.P7-GII.6 strains were
identified from both sporadic cases and as the cause of large out-
breaks in Europe and Asia (GenBank accession no. KM924012,
KM036376, and LN854568). During the same period, GII.6
strains, typed based on partial ORF2 sequences, accounted for
11% of the 893 norovirus outbreaks reported to CaliciNet (http:
//www.cdc.gov/norovirus/reporting/calicinet/data.html). Un-
til routine dual genotyping (partial polymerase and capsid se-
quenced) is conducted, norovirus recombinant viruses cannot be
routinely identified. Here, we report the first near-complete ge-
nome sequence of a norovirus GII.P7-GII.6 strain associated with
a sporadic case of acute gastroenteritis in the United States.
Viral RNA was extracted from the supernatant of a 10% (wt/
vol) norovirus-positive stool sample in phosphate-buffered saline
using a QIAampViral RNA minikit (Qiagen). Following library
construction using a TruSeq stranded mRNA prep kit (Illu-
mina) and sequencing on the MiSeq platform (Illumina), data
were analyzed using CLC Genomics Workbench (CLC bio).
One contig covering the norovirus genome sequence was assem-
bled from 1,012,519 reads containing an average coverage at
12,203. The genome sequence of GII.P7-GII.6/Maryland/2014/
USA was 7,537 nucleotides (nt) in length, containing (i) three
ORFs: ORF1 (near complete), ORF2, and ORF3 of 5,090, 1,644,
and 777 nt in length, respectively; and (ii) a 3= untranslated region
of 47 nt in length. Virus typing by using the Norovirus Genotyping
tool version 1.0 (7) demonstrated that this sequence was a recom-
binant strain composed of GII.7 ORF1 and GII.6 ORF2 (bootstrap
value  100). The ORF1 and ORF2 sequences were submitted to
BLAST separately and subclustered most closely with GII.P7-
GII.6 2014 variants detected in China and Taiwan and the Neth-
erlands with nucleotide differences of 1 to 3% and 1 to 2%, respec-
tively. A full-length genomic sequence BLAST search revealed
97% identity with a GII.P7-GII.6 variant from the Netherlands
(GenBank accession no. LN854568). These results indicate that
closely related GII.P7-GII.6 variants were circulating worldwide
in 2014 –2015. Thus, determining the sequence of GII.P7-GII.6/
Maryland/2014/USA provides an additional reference sequence
for phylogenetic analysis and epidemiological studies regarding
circulation of this strain in the United States, particularly with
regard to its potential link to outbreaks of foodborne illness. Cur-
rently, routine norovirus genotyping by CaliciNet laboratories is
being adapted to allow routine dual genotyping of norovirus out-
breaks in the United States.
Accession number(s). The genome sequence of strain GII.P7-
GII.6/Maryland/2014/USA has been deposited in GenBank under
the accession number KX268709.
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